Summary. Five men with cystic fibrosis delivered semen samples which were analysed for the content of the four main groups of prostaglandins (PGs). No PGs could be found in any of the specimens. The results of the present study provide further evidence that the seminal vesicles constitute the dominant site of production of PGs in human semen.
Introduction
For more than 2 decades the seminal vesicles have been assumed to be the main site of production of the prostaglandins (PGs) in human semen, but definite proof is still lacking. The studies by Eliasson (1959) , Brummer (1973) and Hamberg (1976) indicate that the PGs in semen originate in the seminal vesicles. We have recently presented data which support the assumption that the seminal vesicles are the main source of seminal PGs (Bendvold, Svanborg, Bygdeman & Norèn, 1985) . Our further investigations of the origin of PGs in human seminal fluid concerned the genital abnormalities found in male patients with cystic fibrosis.
Since publication of the reports by Denning, Sommers & Quigley ( 1968) and Kaplan et al. ( 1968) it has been considered that severe cystic fibrosis is associated with infertility due to azoospermia. The azoospermia is probably due to malformations in the genital tract, including absence of seminal vesicles. In a series of 29 consecutive autopsies of cystic fibrosis patients, Holsclaw, Perlmutter, Jockin & Shwachman (1971) The content of fructose was determined by the enzymic assay described by Bernt & Bergmeyer (1974) . The acid phosphatase was analysed by the method of Lizana, Moberg & Eneroth (1983) . Lactoferrin was quantified by electroimmunoassay (Eneroth, Lizana & Bygdeman, 1984) .
The semen fraction used for the analysis of PGs was mixed with 10 times as much of acetone and stored at -20°C until the analysis was performed. In brief, the method, which is described in detail elsewhere (Svanborg, Bygdeman, Eneroth & Bendvold, 1982) This modification of the method has also been described in detail (Svanborg et al., 1982) .
Results
All the patients had a normal male habitus. The external genitalia were found on physical examina¬ tion to be normal. On palpation the testes seemed normal in size and consistency. In all patients the epididymides were either absent or reduced in size. The vas deferens could either not be palpated or was thick and fibrous. The prostate was normal in all cases. No seminal vesicles could be palpated. The concentration of the PGF metabolite in plasma was between 0-26 and 0-35 nmol/1.
The freshly collected semen samples were homogeneous and of a normal greyish colour when received. None of the specimens showed evidence of coagulation. All the samples were small in volume, 0-8 ± 0-5 ml (mean + s.d.). A detailed analysis of multiple high-power fields by micro¬ scopy revealed no spermatozoa in any specimen.
The semen samples contained small amounts of fructose, 2-8 ± 2-2 mmol/1, and increased levels of acid phosphatase, 25-9 ± 12-3 mkatal/1 (mean + s.d.). The concentration of lactoferrin was analysed in aliquants from two semen samples. Very low concentrations, <40mg/l, were found. No amounts of any of the four main groups of PGs were found (limit of detection 0-3 mg/1).
In semen samples from two men with azoospermia not due to cystic fibrosis the concentrations of PGE and 19-hydroxy-PGE were 137 and 312 mg/1 in one semen sample and 34 and 137 mg/1 in the other.
Discussion
Azoospermia in males with cystic fibrosis has been almost universally observed (Denning et al., 1968; Holsclaw et al., 1971; Rule, Kopito & Schwachman, 1970 There are several reasons for believing that the 5 men with cystic fibrosis in the present study lacked seminal vesicles. The prostate gland, but not the seminal vesicles, could be palpated and the volumes of the ejaculates were small. The protein lactoferrin is considered to be produced mainly by the seminal vesicles (Tauber, Zaneveld, Propping & Schumacher, 1975) . The levels of lactoferrin found in the present study were much lower than the average concentration occurring in seminal fluid from normal men (533 + 304 mg/1) (Eneroth et al., 1984) . Fructose is also generally con¬ sidered to be mainly of seminal vesicle origin (Mann, 1964) . The small amounts of fructose found in the semen samples of the cystic fibrosis patients in the present study may very well be of prostatic origin. Fair, Crane, Schiller & Heston (1979) and Zaneveld & Tauber (1981) (Mann & Lutwak-Mann, 1981) . The lack of coagulation, together with the data on the concentration of fructose, acid phosphatase and lactoferrin in the ejaculate, are in accordance with the proposition that there is no contribution from the seminal vesicles and that most of the ejaculate comes from the prostate (Rule et al., 1970) .
Attention has been given to the possibility of an altered metabolism of PGs because essential fatty acids are not metabolized in the normal manner in cystic fibrosis patients (Anderson, 1984; Goodchild, Laing, Custance, Vaughan & Dodge, 1984) . However, there is no evidence that cystic fibrosis patients in general are unable to synthesize PGs (Lernen et ai, 1978) . It also seems unlikely that a general ability to synthesize PGs is associated with a defect in the production of these compounds in the genital tract. The plasma levels (mean ± s.d.) of the PGF metabolite, 0-26 to 0-35 nmol/1, were similar to those in healthy men, 0-25 + 007 nmol/1 (unpublished observation).
The ejaculates from the 5 men in the present study may therefore be considered to consist of secretions from the prostate and the urethral glands. We could not detect any PGs in the semen samples analysed. Therefore, although it has been reported that tissue from the prostate gland can produce PGs from arachidonic acid in vitro (Conte et al., 1980) , it is unlikely that this ability contri¬ butes significantly to the presence of PGs in semen in vivo. In a previous study we reported that the contribution of PGs from the testis, the epididymis and the vas deferens is insignificant (Bendvold et al., 1985) . The present study therefore provides further support for the proposition that the seminal vesicles are the main site of production of PGs in human semen. This study was supported by the Swedish Medical Research Council (B85-17X-05696-06A). We thank Professor Hans Kindahl for the RIA analyses of the PGF metabolite; Astrid Häggblad who prepared the manuscript; and Dr Zoe Walsh who corrected the English.
